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(57) ABSTRACT 
A device (1) for administering a powdered medicament to a 
patient by inhalation is described. The device (1) comprises a 
body (2), an internal housing (3) in the body (2), an inhalation 
channel (4), a mouthpiece (5), and a dose provisioning mem 
ber (6). The dose provisioning member (6) comprises at least 
one cavity (7.7a,7b,7c) for accommodation of a powdered 
medicament, the dose provisioning member (6) further being 
enabled to adopt a first position in which the cavity (7.7a,7b, 
7c) is out of alignment with the inhalation channel (4) and a 
second position in which the cavity (7.7a,7b,7c) is in align 
ment with the inhalation channel (4). Each cavity (7.7a,7b, 
7c) is prefilled with a single dose (8.8a,8b,8c) of a powdered 
medicament, wherein the powdered medicament is solely 
stored in each cavity (7.7a,7b,7c) and the device (1) is free of 
a powder reservoir for storing a plurality of doses. A protec 
tive member (9) is provided within the housing (3), the pro 
tective member (9) being enabled to adopt a first position in 
which a part of the protective member (9) lies in the inhalation 
channel (4) Such that the cross-section of the inhalation chan 
nel (4) is covered by a wall of the protective member (9) and 
to adopt a second position in which the protective member (9) 
does not lie in the inhalation channel (4) such that the cross 
section of the inhalation channel (4) is not covered by a wall 
of the protective member (9). 
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DEVICE FOR ADMINISTERING A 
POWDERED MEDCAMIENT TO A PATIENT 

BY INHALATION 

0001. The present description pertains to a device for 
administering a powdered medicament to a patient by inha 
lation. These devices comprise so-called dry powder inhalers 
(DPIs). 
0002 Known devices require sophisticated mechanisms 
for provisioning the powdered medicament such that the 
powdered medicament can be administered to the patient. 
Additionally, the devices must comply with safety standards. 
Therefore, safety mechanisms must be implemented in a 
device to secure the device against, and to protect a user from, 
unintended administration and/or erroneous dosage of the 
powdered medicament. Moreover, known devices usually 
require a large amount of parts to provide the desired func 
tionality. 
0003. It is an object of the present disclosure to describe a 
device of the kind mentioned above which is cost-effective, 
easy to use and provides for a reliable and comfortable admin 
istration of a powdered medicament to a patient. 
0004. The device comprises a body, an internal housing in 
the body, an inhalation channel, a mouthpiece, the inhalation 
channel being provided to communicate with the mouthpiece, 
and a dose provisioning member. The dose provisioning 
member comprises at least one cavity for accommodation of 
a powdered medicament, the dose provisioning member fur 
ther being enabled to adopt a first position in which the cavity 
is out of alignment with the inhalation channel and a second 
position in which the cavity is in alignment with the inhala 
tion channel. 
0005 According to a first embodiment, the device as intro 
duced above is characterized in that in the first position of the 
dose provisioning member a part of the dose provisioning 
member lies in the inhalation channel such that the inhalation 
channel is at least partly covered by a wall of the dose provi 
Sioning member. The dose provisioning member may be 
arranged such that the cross-section of the inhalation channel 
is partly or fully covered. 
0006. The dose provisioning member may fulfill at least 
two functionalities. A first functionality is given by the fact 
that the dose provisioning member only allows an adminis 
tration of the powdered medicament to the patient when the 
dose provisioning member is in its second position, i.e. when 
the cavity is in alignment with the inhalation channel. In the 
first position of the dose provisioning member, provisioning 
of the powdered medicament to the patient and a Subsequent 
inhalation of the powdered medicament by the patient is 
prevented, as the cavity is out of alignment with the inhalation 
channel. 
0007 Moreover, the second functionality of the dose pro 
visioning member is given by the fact that the dose provision 
ing member covers, partly or fully, the cross-section of the 
inhalation channel. Hence, the dose provisioning member 
may block the inhalation channel, when the dose provisioning 
member is in its first position. This means, in the first position 
of the dose provisioning member an inhalation by a patient 
using the device cannot be executed since no air, not to men 
tion any powdered medicament, can flow through the inhala 
tion channel towards the mouthpiece of the device. 
0008 Thus, the device has a twofold safety mechanism 
which may be implemented by just one single piece, i.e. the 
dose provisioning member. In the first position of the dose 
provisioning member both the provision of the powdered 
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medicament to the patient and an inhalation through the inha 
lation channel in the direction of the mouthpiece is prevented. 
An unintentional administration of a powdered medicament 
as well as an activation of the device due to an inhalation by 
the patient without the powdered medicament being prepared 
for inhalation is prevented. 
0009. The design of the dose provisioning member as 
explained above allows a reduction of the number of parts 
within the device and therefore a reduction of the overall costs 
of the device. 

0010. According to a second embodiment, which may be 
an alternative embodiment to the first embodiment or which 
may provide features in addition to the first embodiment, the 
device is characterized in that it comprises at least one cavity, 
i.e. one or more cavities, for accommodation of a powdered 
medicament, wherein each cavity is prefilled with a single 
dose of a powdered medicament and wherein the powdered 
medicament is solely stored in each cavity and wherein the 
device is free of a powder reservoir for storing a plurality of 
doses. 

0011. The term “prefilled' means that each cavity is 
already filled with powder before the first use of the device. 
Each cavity contains a single dose of a powdered medica 
ment. This means, the device provides one or more cavities 
filled with a predetermined amount, dose or “shot' of the 
powdered medicament, wherein each cavity can be brought in 
alignment with the inhalation channel by movement of the 
dose provisioning member with respect to the inhalation 
channel such that the powdered medicament contained in the 
cavity can be brought into a position, where it is ready for 
inhalation by a patient. In this way a certain number of single 
doses may already be prepared when a patient needs to use the 
device and needs to inhale the powdered medicament. 
0012 A powder reservoir for storing a plurality of doses in 
the device is not required. This means, the device can be 
designed as a compact and Small device without additional 
space for storing the powdered medicament. Moreover, an 
additional mechanism for gathering a predetermined amount, 
i.e. a dose, of a powdered medicament and for separating the 
predetermined amount from the powder within a powder 
reservoir, is not necessary. 
0013. A device according to the second embodiment can 
also be designed with a small number of parts, wherein single 
doses of a powdered medicament are prepared for being 
provided to a patient. Such a device is cost-effective and easy 
to use. By movement of the dose provisioning member from 
its first position to its second position as explained above, a 
cavity prefilled with a single dose of a powdered medicament 
can be brought in alignment with the inhalation channel Such 
that the inhalation and the Subsequent administration of the 
powdered medicament to the patient can be executed in an 
easy manner. 

0014. In the following, embodiments and features relating 
to the first and the second embodiment of the device, as 
explained above, are presented. 
0015. In an embodiment, the device is further character 
ized in that in the first position of the dose provisioning 
member the cavity is covered by inner walls of the housing 
such that the powdered medicament is enclosed by the cavity 
and the inner walls of the housing. This means, that in the first 
position of the dose provisioning member a powdered medi 
cament which is prefilled in the cavity can be prevented from 
falling out of the cavity. 
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0016. In this context, the term "cavity” may mean any 
recess or hole in the dose provisioning member that enables 
the accommodation of the powdered medicament. This 
means that the cavity is formed by walls within the dose 
provisioning member, thereby providing at least one opening 
Such that the powdered medicament can leave the cavity. 
0017. In the first position the cavity may be covered by 
inner walls of the housing within the device such that the 
opening of the cavity is closed by these inner walls of the 
housing. This means, that the inner walls of the housing 
together with the walls of the cavity within the dose provi 
Sioning member may provide a closed chamber in which the 
powdered medicament is contained and enclosed. In this way, 
the powdered medicament can be protected from environ 
mental influences. Moreover, the powdered medicament is 
secured against leaving the cavity, such that an unintentional 
distribution of the powdered medicament within the device is 
prevented. 
0018. In an embodiment, the cavity extends through the 
dose provisioning member, wherein in the second position of 
the dose provisioning member the cavity lies in the inhalation 
channel Such that a cross-section of the cavity taken along the 
direction of movement of the dose provisioning member 
between the first and the second position is in alignment with 
the cross-section of the inhalation channel. The design of the 
cavity may provide a hole extending through the walls of the 
dose provisioning member. In this way the cavity provides a 
kind of channel or tunnel through the dose provisioning mem 
ber. This means the dose provisioning member has at least 
two openings to the outside Such that air may flow, not only 
into, but also through the cavity for entraining the powdered 
medicament out of the cavity. 
0019. The cavity can be positioned in the inhalation chan 
nel Such that a cross-section of the cavity taken along the 
direction of movement of the dose provisioning member 
between the first and the second position is in alignment with 
the cross-section of the inhalation channel. In this way, the 
powdered medicament can enter the inhalation channel. 
0020 Moreover, air may flow through the inhalation chan 
nel and through the cavity of the dose provisioning member, 
when the cavity lies in the inhalation channel. Hence, an 
air-powder-mixture can be created by airflowing through the 
inhalation channel and entraining the powder out of the cav 
ity. 
0021. The design of the cavity as explained above provides 
for a good and effective depletion or emptying of the cavity, 
Such that all of the powdered medicament can be adminis 
tered to the patient during one inhalation cycle. This may help 
to better administer a certain dose of a powdered medicament 
to the patient and may provide an exact dosage of the pow 
dered medicament. 
0022. In the second position of the dose provisioning 
member with the cavity lying in the inhalation channel as 
explained above, the cavity may be enclosed partly by mov 
able walls which may be movable relative to the dose provi 
Sioning member Such that the powdered medicament is pro 
tected from entering the inhalation channel until an inhalation 
of the medicament is triggered by a patient. In this case the 
movable walls may slide in a release position thereby releas 
ing the cavity Such that the powdered medicament can flow 
into the inhalation channel. 
0023. According to an embodimentaprotective member is 
provided within the housing, the protective member being 
enabled to adopt a first position in which a part of the protec 
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tive memberlies in the inhalation channel such that the cross 
section of the inhalation channel is covered by a wall of the 
protective member and to adopt a second position in which 
the protective member does not lie in the inhalation channel 
Such that the cross-section of the inhalation channel is not 
covered by a wall of the protective member. 
0024. The protective member is further simple but effec 
tive safety mechanism which prevents an unintentional inha 
lation or actuation of the device. When the protective member 
lies in the inhalation channel, the inhalation channel is 
blocked such that no inhalation can be effected by a patient. 
This mechanism is similar to the first embodiment as 
explained above wherein in the first position of the dose 
provisioning member a part of the dose provisioning member 
lies in the inhalation channel such that the cross-section of the 
inhalation channel is covered by a wall of the dose provision 
ing member. Both the dose provisioning member and the 
protective member seen individually provide a safety mecha 
nism such that the device can only be actuated if intended by 
a U.S. 

0025. The device can be designed such that in the first 
position of the protective member, the protective member 
encloses a part of the dose provisioning member when the 
dose provisioning member is in its first position, whereby the 
protective member encloses the cavity of the dose provision 
ing member when the dose provisioning member is in its 
second position. This design illustrates the double safety 
mechanism of the device. When the dose provisioning mem 
ber is in its first position, the inhalation channel can be cov 
ered by a wall of the dose provisioning member such that no 
air may flow through the inhalation channel. Additionally, the 
protective member encloses the part of the dose provisioning 
member within the inhalation channel such that the inhalation 
channel is additionally blocked and covered by the protective 
member. 
0026. In the case that the dose provisioning member is 
moved from the first position to the second position, Such that 
the cavity is in alignment with the inhalation channel, the 
protective member is still in its first position such that the 
cavity filled with the powdered medicament and being posi 
tioned in the inhalation channel is covered by the protective 
member. This means, the powdered medicament within the 
cavity remains enclosed by the walls of the cavity of the dose 
provisioning member as well as by walls of the protective 
member such that in the second position of the dose provi 
sioning member with the protective member being in its first 
position, a closed chamber remains formed in the inhalation 
channel enclosing the powdered medicament. Hence, the pro 
tective member may act as movable walls of the kind as 
explained above. 
0027. The chamber which is formed by the cavity and the 
protective member remains closed until the protective mem 
ber is moved from its first position into its second position in 
which the protective member does not lie in the inhalation 
channel. In the latter case the cavity of the dose provisioning 
member lies in the inhalation channel such that powdered 
medicament may enter from the cavity into the inhalation 
channel. 

0028 Consequently, the device can only be actuated if 
firstly the dose provisioning member is moved from its first 
initial position to its second position, thereby bringing the 
cavity filled with powdered medicament in alignment with 
the inhalation channel and if Subsequently, the protective 
member is moved from its first initial position to its second 
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position, thereby freeing the inhalation channel and exposing 
the cavity Such that powdered medicament can enter the inha 
lation channel. In this way, the device is made even more 
secure and reliable. 

0029. In an embodiment, the protective member is 
designed to be moved from the first position into the second 
position due to a predetermined pressure difference appli 
cable by a user via the mouthpiece. This means that the 
protective member is actuated only when a patient Sucks on 
the device and provides an under-pressure by inhalation Such 
that a pressure difference is created. This pressure difference 
triggers the protective member to be moved from its first 
position to its second position. 
0030. In an embodiment, the protective member is guided 
by a guide member wherein a predetermined friction is pro 
vided at a contact area between the protective member and the 
guide member Such that a movement of the protective mem 
ber from the first position into the second position is only 
allowed if the pressure difference exceeds a predetermined 
threshold. This means that the protective member is not 
moved from its first position to its second position when a 
user only insufficiently sucks on the device. This effect can 
prevent an unintentional inhalation, since an inhalation is 
prevented when a user is breathing in with Small inhalation 
action but still does not want to strongly inhale the dose of the 
powdered medicament or is still not ready for Such an inha 
lation. 

0031 Moreover, the mechanism allows a good and reli 
able transportation of the powdered medicament to the target 
place, e.g. the lungs of the patient, and may help to prevent 
that the powdered medicament is insufficiently transported, 
e.g. only into the mouth region or the oral mucosa instead of 
the lungs due to an insufficient inhalation action. Further 
more, a strong inhalation action provides a better opening of 
the alveoli within the lungs of the patient. This means, the 
stronger the inhalation action by the patient, the better the 
absorption of the powdered medicament by the alveoli within 
the lungs of the patient. 
0032. By triggering the actuation of the protective member 
due to a predetermined pressure threshold, the absorption 
level of the powdered medicament within the alveoli of the 
lungs can be controlled. Consequently, the design of the pro 
tective member and the guide member with a predetermined 
friction between the two members effects a control of the 
absorption of the powdered medicament in the lungs of the 
patient. This results in a better and more effective adminis 
tration of the powdered medicament to the patient. 
0033. In an embodiment, the dose provisioning member 
and the protective member interact with each other, such that 
in the first position of the dose provisioning member the 
actuation force required for displacing the protective member 
from its first position to its second position is greater than in 
the second position of the dose provisioning member. 
0034. The interaction of the dose provisioning member 
and the protective member in the first position of the dose 
provisioning member provides another safety mechanism, 
wherein the actuation of the protective member is only 
allowed if the dose provisioning member is placed in its 
second position with the cavity being placed within the inha 
lation channel. This means that the protective member cannot 
be actuated when no powder is placed within the inhalation 
channel for provisioning the powder to the patient. Moreover, 
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this safety mechanism prevents an unintentional actuation of 
the protective member, e.g. during transportation of the 
device. 
0035. According to one embodiment the interaction 
between the protective member and the dose provisioning 
member can be obtained by hook-shaped members interact 
ing with each other. According to another embodiment, the 
interaction between the protective member and the dose pro 
visioning member can be obtained by a widened cross-sec 
tion of the dose provisioning member at the part of the dose 
provisioning member lying in the inhalation channel when 
the dose provisioning member is in its first position Such that 
this part of the dose provisioning member is in contact with 
the protective member. In this way the widened cross-section 
of the dose provisioning member can effect a pressure force 
against the walls of the protective member within the inhala 
tion channel such that a movement of the protective member 
against this pressure force is inhibited. “Inhibited' means that 
a movement is possible, but made difficult. 
0036 Additionally, the protective member can provide 
retaining members which are designed, for example, as 
notches or recesses for accommodating the widened cross 
section of the dose provisioning member. The widened cross 
section can, for example, be realized by projections on the 
dose provisioning member. 
0037. In an embodiment, one or more openings on the 
outer surface of the body of the device, for example an open 
ing formed by the mouthpiece of the device, are covered by a 
sealing member wherein the sealing member seals the interior 
of the body against environmental influences. The sealing 
member is preferably detachable from the openings. The 
sealing member helps to protect the device from moisture or 
humidity as well as from dirt which can penetrate through the 
openings into the interior of the device. Moisture or humidity 
is in so far dangerous as the dry powder of the medicament 
can become humid and wet such that powder agglomerations 
result and can lead to a malfunction of the device or an 
insufficient air-powder-mixture during inhalation of the 
medicament. Therefore, it is advantageous to keep the pow 
dered medicament dry within the device. A protection is 
effected by the sealing member. It is conceivable to provide 
one single sealing member for all openings or a plurality of 
sealing members, one for each of the openings. 
0038 Another advantage of the sealing member is given 
by the fact that the device can be stored over a longer period 
of time before the first use. When a patient wants to use the 
device, he may detach the sealing member from the opening 
(s) of the device, e.g. from the mouthpiece of the device. Such 
that an inhalation action through the mouthpiece can be 
effected. 
0039 Moreover, the presence or lack of a sealing member 
in a device may indicate to a user whether the device has 
already been used or not. In this context, it is conceivable that 
the sealing member has a certain warning color, e.g. a red or 
green color, indicating in the sealed configuration to a user 
that the device is still untouched. 
0040. Additional embodiments, features and advantages 
are disclosed in the dependent claims, in the figures and in the 
following description. 
0041. In the following, the advantageous design of the 
device as explained above is described with the aid of several 
drawings, wherein: 
0042 FIG. 1 shows a first cross-sectional view of the 
device in a first configuration, 
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0.043 FIG. 2A shows a second cross-sectional view of the 
device according to FIG. 1, 
0044 FIG. 2B shows the device according to FIG. 2A in a 
second configuration, and 
0045 FIG.3 shows the device according to FIG. 1 during 
inhalation by a user. 
0046 FIG. 1 shows a device 1 for administration of a 
powdered medicament to a patient by inhalation. 
0047. The device 1 comprises a body 2 which contains an 
internal housing 3. The body 2 and the internal housing 3 are 
designed in the embodiment of FIG. 1 as two separate parts. 
However, it is also conceivable that the body 2 and the internal 
housing 3 are designed as one single and integrally formed 
piece. 
0048. At the upper end of the body 2 a mouthpiece 5 is 
integrally formed in the body 2. During use of the device 1 a 
patient may suck on the mouthpiece 5 in order to inhale a 
powdered medicament out of the device 1. According to FIG. 
1, the mouthpiece is sealed by a sealing member 14 which 
may for example be a detachable cover or foil. 
0049. The internal housing 3 is designed such that an 
inhalation channel 4 is formed by walls of the internal hous 
ing 3 and walls of the body 2. In the upper part of the device 
1 the inhalation channel 4 is designed as a rotation chamber 
15 which is delimited by walls of the housing 3 and the body 
2 as well as by walls of a deaggregating member 11 which is 
also arranged in the interior of the device 1. The deaggregat 
ing member 11 together with the rotation chamber 15 is 
designed for deflecting an airstream within the inhalation 
channel 4. Moreover, the deaggregating member 11 is 
designed for separating an airstream in the rotation chamber 
15 into several partial airstreams, as explained below. Finally, 
the inhalation channel 4 ends in the mouthpiece 5 of the 
device 1. 

0050. On the left side of the body 2 several air inlets 10a 
and 10b are designed such that outside air may enter the 
device 1. In particular, air may enter the air inlet 10a and may 
flow through the inhalation channel 4 in an upward direction 
through the rotation chamber 15 and finally through the 
mouthpiece 5. The additional air inlets 10b are designed such 
that outside air may enter the device 1 for actuating a protec 
tive member 9 as also explained below. 
0051. The device 1 according to FIG. 1 also comprises a 
so-called dose provisioning member 6 which is arranged in a 
lower section of the device 1. The dose provisioning member 
6 is designed as a slider which can be operated by a user. 
According to the cross-sectional view of FIG. 1 the dose 
provisioning member 6 can be moved in a direction perpen 
dicular to the depicted cross-section of the device 1. This 
means the dose provisioning member 6 may be moved in a 
direction perpendicular to the plane of projection of FIG. 1. 
The dose provisioning member 6 is designed with a cavity 7 
for accommodation for a dose of a powdered medicament 8. 
The cavity 7 of the dose provisioning member 6, according to 
the embodiment of FIG. 1, is designed as a recess or hole 
extending through the sidewalls of the dose provisioning 
member 6. The total space or volume of the cavity 7 is filled 
with the dose of powdered medicament 8. But it is also con 
ceivable that only a part of the cavity 7 is filled with the 
powdered medicament 8. 
0052. The dose provisioning member 6 can be moved 
between a first position in which the cavity 7 is out of align 
ment with the inhalation channel 4 and a second position in 
which the cavity is in alignment with the inhalation channel 4 
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as better seen in FIGS. 2A and 2B. According to the configu 
ration of the device 1 in FIG.1, the dose provisioning member 
6 is in its second position, the cavity lying in the inhalation 
channel 4. Hence, the dose provisioning member 6 is posi 
tioned such that the cavity 7, especially the cross-section of 
the cavity 7, is in alignment with the cross-section of the 
inhalation channel 4. 

0053 As explained above, a protective member 9 is pro 
vided in the interior of the device 1, wherein the protective 
member 9 is movable from a first position into a second 
position. The protective member 9 is guided by a guide mem 
ber 12 which is integrally formed on the deaggregating mem 
ber 11. 

0054 According to FIG. 1 the protective member 9 is 
placed in its first position Such that a part of the protective 
member 9 lies in the inhalation channel 4. Consequently, the 
cross-section of the inhalation channel 4 is covered by the 
walls of the protective member 9 such that the inhalation 
channel 4 is blocked by the protective member 9. Moreover, 
the protective member 9 encloses the cavity 7 with the dose of 
the powdered medicament prefilled in the cavity 7. Hence, 
according to FIG. 1 the device 1 is in a so-called inhalation 
ready position with the dose of the powdered medicament 8 
being in alignment with the inhalation channel 4 and being 
prepared for inhalation. But the inhalation channel 4 is still 
closed by the protective member 9 such that the dose of the 
powdered medicament 8 cannot enter the inhalation channel 
4 

0055 FIG. 2A shows the device 1 according to FIG. 1 in a 
cross-sectional view along the axis A-A. FIG. 2A illustrates 
the design of the dose provisioning member 6 as a slider in the 
lower part of the device 1. 
0056. The dose provisioning member 6 provides three 
cavities 7a.7b,7c each of which is filled with a single dose of 
a powdered medicament 8a.8b.8c. The cavities 7a.7b,7care 
designed as recesses extending through the walls of the dose 
provisioning member 6 as better illustrated regarding FIG.1. 
According to FIG. 2A the cavities 7a.7b,7c are arranged in the 
dose provisioning member 6 with a predetermined distance 
between each other. The single doses of the powdered medi 
cament 8a.8b.8c are therefore separated by walls of the dose 
provisioning member 6. The dose provisioning member 6 is 
designed for provisioning the three doses of the powdered 
medicament 8a.8b.8c as three single "shots”. 
0057 The cavities 7a,7b,7c of the dose provisioning 
member 6 are prefilled with the powdered medicament 8a.8b. 
8c without the need of an additional powder reservoir for 
storing a large amount of the powdered medicament 8. This 
means that no mechanism is necessary for gathering the pow 
dered medicament 8 in a powder reservoir and for separating 
a predetermined amount, i.e. a dose of the powdered medica 
ment 8, from the powder reservoir. According to the design of 
the dose provisioning member 6 the three shots of the pow 
dered medicament 8a.8b.8c are already prepared in the pre 
filled cavities 7a.7b,7c of the dose provisioning member 6. 
0.058 According to FIG. 2A, the dose provisioning mem 
ber 6 is positioned in a second position with regard to the dose 
of the powdered medicament 8b, which is arranged in the 
middle of the dose provisioning member 6, such that this dose 
of the powdered medicament 8b is in alignment with the 
inhalation channel 4 (see FIG. 1) which, according to the 
perspective of FIG. 2A, extends in a direction perpendicular 
to the plane of projection of FIG. 2A. In FIG. 2A the dose of 
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powdered medicament 8b is situated in the inhalation channel 
4 such that the dose of the powdered medicament 8b is ready 
to be inhaled by a user. 
0059. With regard to the other two doses of the powdered 
medicament 8a and 8c, these doses are enclosed by their 
respective cavities 7a and 7c and by inner walls 13 of the 
housing 3. This means that the inner walls 13 of the housing, 
together with the cavities 7a and 7c of the dose provisioning 
member 6, form closed chambers which enclose the respec 
tive doses of powdered medicament 8a and 8c. In this way the 
doses of the powdered medicament 8a and 8c are protected 
against environmental influences as well as from falling out 
of the cavities 7a and 7c. By moving the dose provisioning 
member 6, the position of the dose provisioning member 6 
relative to the internal housing 3 of the device 1, and espe 
cially relative to the inhalation channel 4 as depicted in FIG. 
1, can be altered. 
0060 Regarding FIG. 2B, the device 1 according to FIG. 
2A is depicted with the only difference being that the dose 
provisioning member 6 has been moved in left direction such 
that the dose of the powdered medicament 8b has been moved 
leftwards. In the configuration of FIG.2B the wall of the dose 
provisioning member 6 lying between the doses 8b and 8c is 
now in alignment with the inhalation channel 4 as depicted in 
FIG. 1. This means that the cross-section of the inhalation 
channel 4 is fully covered by the wall of the dose provisioning 
member 6 according to FIG. 2B. Therefore, the dose provi 
sioning member 6 fulfills two functionalities. Besides an 
accommodation of powdered medicament 8, the dose provi 
sioning member 6 blocks the inhalation channel 4 in the 
position as depicted in FIG. 2B (and also in another position 
with the wall between the doses 8a and 8b lying in the inha 
lation channel 4) such that the device 1 is secured against 
unintentional inhalation. Hence, a safety mechanism is real 
ized in the device 1 by the dose provisioning member 6. 
0061 Moreover, the protective member 9 is still in its first 
position as explained in the context of FIG. 1 such that the 
inhalation channel 4 is additionally covered and blocked by 
the protective member 9. Furthermore, in the configuration of 
FIG.2B the protective member 9 lies in the inhalation channel 
4 covering the wall of the dose provisioning member 6, which 
also lies in the inhalation channel 4. 
0062 According to the configuration of the device 1 in 
FIG. 2B an unintentional actuation of the device 1 is pre 
vented in two ways. In a first way, the unintentional actuation 
is prevented by the wall of the dose provisioning member 6 
lying in the inhalation channel 4 as explained above. Addi 
tionally, an unintentional actuation of the device 1 is also 
prevented by the protective member 9 lying in the inhalation 
channel 4 in its first position as depicted in FIG. 1. 
0063 Moreover, it is conceivable that the dose provision 
ing member and the protective member interact with each 
other, such that in the position of the dose provisioning mem 
ber according to FIG. 2B the actuation force required for 
displacing the protective member from its first position to its 
second position is greater than in a position of the dose pro 
visioning member with one of the cavities 7a.7b,7c lying in 
the inhalation channel 4 as exemplary depicted in FIG. 2A. 
0064. According to one embodiment the interaction 
between the protective member and the dose provisioning 
member can be obtained by hook-shaped members interact 
ing with each other. According to another embodiment, the 
interaction between the protective member and the dose pro 
visioning member can be obtained by a widened cross-sec 
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tion of the dose provisioning member at the part of the dose 
provisioning member lying in the inhalation channel when 
the dose provisioning member is in its first position Such that 
this part of the dose provisioning member is in contact with 
the protective member. In this way the widened cross-section 
of the dose provisioning member can effect a pressure force 
against the walls of the protective member within the inhala 
tion channel such that a movement of the protective member 
against this pressure force is inhibited. “Inhibited' means that 
a movement is possible, but made difficult. 
0065. Additionally, the protective member can provide 
retaining members which are designed, for example, as 
notches or recesses for accommodating the widened cross 
section of the dose provisioning member. The widened cross 
section can, for example, be realized by projections on the 
dose provisioning member. 
0066. When the dose provisioning member 6 is positioned 
in its position according to FIG. 2B all cavities 7a.7b,7c 
prefilled with doses of the powdered medicament 8a.8b,8c 
are covered by the inner walls 13 of the internal housing 3. 
Therefore, the powdered medicament 8a.8b.8c in all cavities 
7a.7b,7c of the dose provisioning member 6 is enclosed by 
the cavities 7a,7b,7c and the inner walls 13 of the internal 
housing 3. 
0067. The dose provisioning member 6 can be operated by 
a user sliding the dose provisioning member 6 in the left or 
right direction relative to the internal housing 3 of the device 
1. In this way a user may simply and easily prepare the device 
1 for inhalation by moving the dose provisioning member 6 
from a position as depicted in FIG. 2B into a position as 
depicted in FIG. 2A, for example, such that a dose of a 
powdered medicament 8a.8b.8c can be brought into align 
ment with the inhalation channel 4 as depicted in FIG.1. It is 
not illustrated but conceivable that the dose provisioning 
member 6 is brought into several other positions, thereby 
bringing the other cavities 7a.7b,7c with the respective doses 
of the powdered medicament 8a.8b.8c into alignment with 
the inhalation channel 4. 

0068 FIG.3 describes an actuation of the device 1 starting 
from the configuration as depicted in FIG. 1. 
0069. The dose provisioning member 6 is positioned in the 
dose provisioning position as depicted in FIG.1. Such that a 
dose of the powdered medicament 8 lies in the inhalation 
channel 4. When a user wants to actuate the device 1 he has 
firstly to remove the sealing member 14 in the upper part of 
the mouthpiece 5 from the device 1. The sealing member 14 
can, for example, be a detachable cover or foil protecting the 
device 1 in its closed position against environmental influ 
ences like moisture, humidity or dirt. It is also conceivable to 
provide a sealing member on the openings 10a and 10b Such 
that the air inlets 10a and 10b are also sealed against environ 
mental influences by a respective sealing member. 
0070 Regarding FIG. 3, the sealing member 14 has been 
removed such that the mouthpiece 5 is open in upward direc 
tion. A user can now Suck on the mouthpiece 5 such that an 
under-pressure is created by the user. The under-pressure 
effects a movement of the protective member 9 from its first 
position, as depicted in FIG. 1, to a second position as 
depicted in FIG. 3. Additionally, air flows into the air inlets 
10b (as illustrated by arrows in FIG.3) such that the protective 
member 9 is supported by the streaming air in its upward 
movement. Hence, the protective member 9 is moved 
upwards with the aid of a kind of air cushion that is provided 
by the air flowing into the air inlets 10b. 
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0071. The protective member 9 is guided by a guide mem 
ber 12 which is integrally formed on the deaggregating mem 
ber 11 and by inner walls of the housing 3. A predetermined 
friction can be provided at a contact area between the protec 
tive member 9 and the guide member 12 and/or the inner walls 
of the housing 3. The friction has the effect that the protective 
member is not actuated until the pressure difference exceeds 
a predetermined threshold. Consequently, the protective 
member 9 is only moved when an intense inhalation action 
takes place. 
0072 The protective member 9 may rest in its upper posi 
tion after the movement in the upper position. For this pur 
pose, engagement members may be provided at a contact area 
between the protective member 9 and the guide member 12 or 
the inner walls of the housing 13 respectively. For resetting 
the device 1 the protective member 9 can be released from its 
upper position by e.g. blowing into the device or shaking the 
device 1. 
0073. When the protective member 9 is in its upper posi 
tion as depicted in FIG.3, the air channel 4 is fully uncovered 
such that the dose of powdered medicament 8 is released and 
may enter the inhalation channel 4. Additionally, air entering 
the air inlet 10a can be guided through the inhalation channel 
4, thereby entraining the dose of the powdered medicament 8 
out of the cavity 7 of the dose provisioning member 6. In this 
way an air-powder mixture is guided through the inhalation 
channel 4 in upward direction into the rotation chamber 15. 
0074 The airstream is deflected by the deaggregating 
member 11 which forms the rotation chamber 15 together 
with the walls of the internal housing 3 and the body 2. In the 
interior of the rotation chamber 15 the airstream describes a 
circular trajectory. It is not illustrated in FIG. 3, but conceiv 
able, that tangential slits are provided in the body 2 at the 
position of the rotation chamber 15 such that additional air 
may flow into the rotation chamber 15 in order to intensify 
and emphasise a rotational effect of the airstream in the rota 
tion chamber 15. This may help to create swirl of the air 
stream such that bigger agglomerates of the powdered medi 
cament can be deaggregated. 
0075 Moreover, the deaggregating member 11 is 
designed to separate the airstream into several airstreams. The 
separation of the airstream in the rotation chamber 15 by the 
deaggregating member 11 has also the effect that powder 
agglomerates are deaggregated Such that a uniform and con 
sistent ratio of powder within the airstream is created. Down 
stream of the deaggregating member 11 in the direction of the 
mouthpiece 5 the separated airstreams are joined to a uniform 
spray of the air-powder mixture 16. The air-powder mixture 
16 may finally enter the mouth of the patient and may be 
transported into the lungs of the patient such that the pow 
dered medicament can be absorbed by the alveoli of the 
patient’s lungs. 
0076. The device 1 as described and explained above is a 
simple, cost-effective and easy to use device which neverthe 
less provides for a comfortable handling Such that single 
doses of a powdered medicament can be administered to a 
patient. The device 1 can be assembled with a small number 
of parts. It is, for example, conceivable to assemble the device 
1 with only four, five or six pieces, depending on the molding 
of the several parts. As the device 1 does not need any powder 
reservoir for storing the powdered medicament besides the 
cavities 7 of the dose provisioning member 6 as explained 
above, the device 1 can be produced in a simple and cost 
effective manner. 
0077 Moreover, since the dose provisioning member 6 

fulfills a double functionality (preparation of the powdered 
medicament 8 as well as a security mechanism against unin 
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tentional inhalation) several safety mechanisms can be real 
ized in a cost-effective manner. The device 1 can be easily 
handled by a user, wherein the dose provisioning member 6 
has only to be moved between several positions in order to 
secure the device or prepare a dose of a powdered medica 
ment for inhalation. 
0078. The illustrated embodiments are only exemplary. 
Hence, it is conceivable to design a device 1 with only one 
cavity 7 filled with a dose of powdered medicament 8 or with 
two cavities 7, each of which is filled with a dose of a pow 
dered medicament 8. 
007.9 The term “medicament, as used herein may mean a 
pharmaceutical formulation containing at least one pharma 
ceutically active compound, for example for the treatment of 
obstructive airway or lung diseases such as asthma or chronic 
obstructive pulmonary disease (COPD), local respiratory 
tract oedema, inflammation, viral, bacterial, mycotic or other 
infection, allergies, diabetes mellitus. 
0080. The active pharmaceutical compound is preferably 
selected from the group consisting of active pharmaceutical 
compounds Suitable for inhalation, preferably antiallergenic, 
antihistamine, anti-inflammatory, antitussive agents, bron 
chodilators, anticholinergic drugs, and combinations thereof. 
I0081. The active pharmaceutical compound may for 
example be chosen from: 
0082 an insulin Such as human insulin, e.g. a recombinant 
human insulin, or a human insulin analogue or derivative, a 
glucagon-like peptide (GLP-1) or an analogue or derivative 
thereof, or exendin-3 or exendin-4 or an analogue or deriva 
tive of exendin-3 or exendin-4: 
I0083 an adrenergic agent such as a short acting B2-ago 
nists (e.g. Salbutamol, Albuterol, Levosalbutamol, Fenoterol, 
Terbutaline, Pirbuterol, Procaterol, Bitolterol, Rimiterol, 
Carbuterol, Tulobuterol. Reproterol), a long acting B2-ago 
nist (LABA, e.g. Arformoterol, Bambuterol, Clenbuterol, 
Formoterol, Salmeterol), an ultra LABA (e.g. Indacaterol) or 
another adrenergic agent (e.g. Epinephrine, Hexoprenaline, 
Isoprenaline (Isoproterenol), Orciprenaline (Metaproter 
enol)); 
I0084 a glucocorticoid (e.g. Beclometasone, Budesonide, 
Ciclesonide, Fluticasone, Mometasone, Flunisolide, 
Betamethasone, Triamcinolone); 
0085 an anticholinergic agent or muscarinic antagonist 
(e.g. Ilpratropium bromide, OXitropium bromide, Tiotropium 
bromide); 
I0086 a mast cell stabilizer (e.g. Cromoglicate, Nedocro 
mil); 
I0087 a xanthine derivative (e.g. Doxofylline, Enprofyl 
line. Theobromine. Theophylline, Aminophylline, Choline 
theophyllinate); 
0088 an eicosanoid inhibitor, such as a leukotriene 
antagonist (e.g. Montelukast, Pranlukast, Zafirlukast), a 
lipoxygenase inhibitor (e.g. Zileuton) or a thromboxane 
receptor antagonist (e.g. Ramatroban, Seratrodast); 
I0089 a phosphodiesterase type-4 inhibitor (e.g. Roflumi 
last); 
0090 an antihistamine (e.g. Loratadine, Desloratadine, 
Cetirizen, Levocetirizine, Fexofenadine); 
0091 an allergen immunotherapy (e.g. Omalizumab); 
0092 a mucolytic (e.g. Carbocisteine, Erdosteine, Mecys 
teine); 
0093 an antibiotic or antimycotic; 
0094 or a combination of any two, three or more of the 
above-mentioned compound classes or compounds (e.g. 
Budesonide/Formoterol, Fluticasone/Salmeterol, Ipratro 
pium bromide/Salbutamol, Mometasone/Formoterol): 
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0095 or a pharmaceutically acceptable salt or solvate or 
esters of any of the above named compounds. 
0096 Pharmaceutically acceptable salts are for example 
acid addition salts and basic salts. Acid addition salts are e.g. 
a chloride, bromide, iodide, nitrate, carbonate, Sulfate, meth 
ylsulfate, phosphate, acetate, benzoate, benzenesulfonate, 
fumarate, malonate, tartrate. Succinate, citrate, lactate, glu 
conate, glutamate, edetate, mesylate, pamoate, pantothenate 
or a hydroxy-naphthoate salt. Basic salts are for example salts 
having a cation selected from alkali or alkaline, e.g. Na+, or 
K+, or Ca2+, or an ammonium ion N+(R1)(R2)(R3)(R4), 
wherein R1 to R4 independently of each other mean: hydro 
gen, an optionally Substituted C1-C6-alkyl group, an option 
ally Substituted C2-C6-alkenyl group, an optionally Substi 
tuted C6-C10-aryl group, or an optionally substituted 
C6-C10-heteroaryl group. Further examples of pharmaceuti 
cally acceptable salts are described in “Remington’s Pharma 
ceutical Sciences' 17. ed. Alfonso R. Gennaro (Ed.), Mark 
Publishing Company, Easton, Pa., U.S.A., 1985 and in Ency 
clopedia of Pharmaceutical Technology. Pharmaceutically 
acceptable ester may for example be acetates, propionates, 
phosphates, succinates or etabonates. 
0097 Pharmaceutically acceptable solvates are for 
example hydrates. 

REFERENCE NUMERALS 

0098. 1 device 
0099] 2 body 
01.00 3 internal housing 
0101 4 inhalation channel 
0102) 5 mouthpiece 
0103 6 dose provisioning member 
0104 7.7a,7b,7c cavity 
0105 8.8a.8b.8c dose of powdered medicament 
0106 9 protective member 
01.07 10a, 10b air inlets 
0108 11 deaggregating member 
0109 12 guide member 
0110 13 inner walls of housing 
0111 14 sealing member 
0112 15 rotation chamber 
1-14. (canceled) 
15. A device for administering a powdered medicament to 

a patient by inhalation, the device comprising: 
a body, 
an internal housing in the body, 
an inhalation channel, 
a mouthpiece, the inhalation channel being provided to 

communicate with the mouthpiece, and 
a dose provisioning member, the dose provisioning mem 

ber comprising at least one cavity for accommodation of 
a powdered medicament, the dose provisioning member 
further being enabled to adopt a first position in which 
the cavity is out of alignment with the inhalation channel 
and a second position in which the cavity is in alignment 
with the inhalation channel, 

wherein each cavity is prefilled with a single dose of a 
powdered medicament, and wherein the powdered 
medicament is solely stored in each cavity and the 
device is free of a powder reservoir for storing a plurality 
of doses, 

characterized in that 
a protective member is provided within the housing, the 

protective member being enabled to adopt 
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a first position in which a part of the protective member lies 
in the inhalation channel Such that the cross-section of 
the inhalation channel is covered by a wall of the pro 
tective member and 

a second position in which the protective member does not 
lie in the inhalation channel Such that the cross-section 
of the inhalation channel is not covered by a wall of the 
protective member. 

16. The device according to claim 15, characterized in that, 
in the first position of the dose provisioning member a part of 
the dose provisioning member lies in the inhalation channel 
Such that the inhalation channel is at least partly covered by a 
wall of the dose provisioning member. 

17. The device according to claim 15, characterized in that 
in the first position the cavity is covered by inner walls of the 
housing such that the powdered medicament is enclosed by 
the cavity and the inner walls of the housing. 

18. The device according to claim 15, characterized in that 
the cavity extends through the dose provisioning member, 
wherein in the second position of the dose provisioning mem 
ber the cavity lies in the inhalation channel Such that a cross 
section of the cavity taken along the direction of movement of 
the dose provisioning member between the first and the sec 
ond position is in alignment with the cross-section of the 
inhalation channel. 

19. The device according to claim 15, characterized in that 
in the first position of the protective member, the protective 
member encloses 

a part of the dose provisioning member when the dose 
provisioning member is in its first position, and 

the cavity when the dose provisioning member is in its 
second position. 

20. The device according to claim 15, characterized in that 
the direction of movement of the protective member between 
its first and second position is oblique, notably perpendicular, 
to the direction of movement of the dose provisioning mem 
ber between its first and second position. 

21. The device according to claim 15, characterized in that 
the protective member is designed to be moved from the first 
position into the second position due to a predetermined 
pressure difference applicable by a user via the mouthpiece. 

22. The device according to claim 21, characterized in that 
the protective member is guided by a guide member, wherein 
a predetermined friction is provided at a contact area between 
the protective member and the guide member such that a 
movement of the protective member from the first position 
into the second position is only allowed if the pressure dif 
ference exceeds a predetermined threshold. 

23. The device according to claim 15, characterized in that 
the dose provisioning member and the protective member 
interact with each other, such that in the first position of the 
dose provisioning member the actuation force required for 
displacing the protective member from its first position to its 
second position is greater than in the second position of the 
dose provisioning member. 

24. The device according to claim 15, characterized in that 
the dose provisioning member is designed as a slider which is 
operable by a user. 

25. The device according to claim 15, characterized in that 
the inhalation channel extends from an air inlet in the body 
through the housing to the mouthpiece, wherein an airstream 
can be guided in the inhalation channel from the airinlet to the 
mouthpiece during inhalation by a patient. 
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26. The device according to claim 15, characterized in that 
a deaggregating member is provided in the inhalation channel 
between the dose provisioning member and the mouthpiece, 
the deaggregating member being designed to deflect the air 
Stream. 

27. The device according to claim 26, characterized in that 
the deaggregating member is designed to separate the air 
stream into several partial airstreams. 

28. The device according to claim 15, characterized in that 
one or more openings on the outer Surface of the body are 
covered by a sealing member, sealing the interior of the body 
against environmental influences, wherein the sealing mem 
ber is detachable from the openings. 
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